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To Ilpoypappa Figaro

To FIGARO amoteAel eva epevvntiko Evpwmaiko
TPOYPOUUA, VTTO TNV alyida ¢ Evpwmaikng Emitpommg, yia
EPELVA KAL TEXYVOAOYLKT KaLvoTtouia.

KiOploL oto)xoL TOVL TTpOYpAUUATOC E(VOL :

» H BeAtiowon ™G amoSoTIKOTNTAS TG KATAVIAWONS VEPOU
o€ VOPOLOPEG KAAALEPYELEC,

» H avamtuén pia otkovoulka amoSoTIKNG TTAATPOP OGS
dpdevonc akplfeiag.
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Apdeuon Akpifeiag
* H véa moAttikn tn¢ Evpwrnaiknc Evwonc pe otoxo tnv
aelpopo Slaxeiplon Twv vdaTIKWV MOPpwWV KABE mepLloxng
e Evtaooestal oto svuputepo medio tne Mewpyiog AkpLBelag
e AvtiotaBuilel ta «doapawvikoU TUTIOU apSEVUTLKA EpyaL»

e Juvdeetal pe tn Nea KAM kaBwc to 30% twv evioxuoswv Ba
dlvovtal o€ 000UC TNPOUV MPAKTLKEC EMWHEAELC yLa TO KALUAL
Kol To TtEPLPAaiAov

* ArtoteAel medio avantuéng VEWV KALVOTOMWYV ETILXELPOEWV
— eldKa yla touc amnogottouc tou TMI



Apdevon AkpLBeiag
Apdevomn axkpBeiag eival

L oVYXpPoVvT XoUnAoU KOOGTOUG
1LEB0S0G dpdeVOM G KAAALEPYELWV

Evtaooetal otn Néa Kowvn AypoTtik)
[ToAttikn (KAIT) n ommola tomoBetel TV
TEPLBAAAOVTIKA-PIALKEG AYPOTLKES \
TIPUKTIKEG 0T KOPLPT] TWV
TIPOTEPALOTITWYV TNG KAL OLUVSEEL TIG
EMISOTNOELS TNG UE TNV EPAPLOYT
AQUOTNPWV TEPLLAAAOVTIKWV OpwWV

Elval pla véa TTpOKANOT] YLX TOUC AYPOTEC KAOWC LELWVEL
MEPPAAAOVTIKEC EMMMTWOELG TG APSEVONC EVW

TAVTOYPOVA QVEAVEL TO OLKOVOLULKO OPEAOC TWV AYPOTWV. . o
XP & 1] (PEAOG YPOT®WV. - FYGARO




Apdevon AkpLBeiag
Q¢ dpdevomn akpBeiag evvoovue tnv
apdevon pe BAON TIC TIPAYUXTIKESG
AVAYKEG TOU (PUTOV.

Apdevomn TN KATAAANAN XPOVIKN
OTLYUT], OTN KATAAANAN TTOGOTNTA, OTO
OWOTO ONUELD TOV XWPAPLOV.

'‘ETOL TETUYALVOULE THVTOX POV

v TNV 0woT SlayelpLon Tov vePov,

v TNV HELWOT] TOVU EVEPYELHKOV KOOTOUC KAl
v NV avinon ¢ aypoTiKiC Tapaywync.
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Baowkoi Oplopot

1. MNapaywyn: To cUVOAO TOU TIOPAYOLLEVOU TIPOTOVTOC
ava KaAALEPYOUEVO aypOo

2. TMopaywylkotnta: To cUVOAO TOU TTAPOYOUEVOU
NPOLOVTOC VA KAAALEPYOULEVO OTPEUMAL

3. Mapaywylkotnta Nepou: To cUVOAO TOU TIALPAYOUEVOU
NPOLOVTOC VA KUBLKO METPO VEPOU TIOU
Xpnotpornotn0nke



Mot Notil{ovpe?

EMIPOANEIAKH
AlNOPPOH

Flexible and preclse irriGation plAtform to improve faRm
scale water prOductivity
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Avaykaiotnta Eéolkovopunong AypotikoU Nepou
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Avaykn yia Apdsvon AkpLBelog
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Sum Winter Precipitation (mm)
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Avaykn yia Apdsvon AkpLBelog

-«« Linear (TRS)

««++ Linear (HNMS)
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1400 — 1985-1997
Et200 — = Boxplot diagrams of annual total ET,
E 1 e == - ;I; calculated with the eight empirical
q 0 —= L equations for the period 1985-1997
: 1 B and 2004-2012.
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2 é " 8 g § 0 This is attributed to the fact that: a)
. average temperature was found to be

= 2004-2012 increased for the period 2004-2012 by
] 1:'9— 0.8°C, compared to the average
£ ‘B’ = | temperature for the period 1985-1997
51200_— 1223 and b) average relative humidity was
g | ﬁ % - —_ found to be significantly decreased by
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Avaykn vy Apdevon AkpLfeiog

Change relative to

1981-2010 (%)
-100 to -50
-50to 25
-25to -10

/7 Main river basins

P Lakes

/. Rivers

Sub-basins




Investigation of drought temporal evolution
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Investigation of precipitation variability with teleconnection patterns




To FIGARO (Flexible and Preclse IrriGation PlIAtform to Improve
FaRm Scale Water PrOductivity) ormoteAel €va €peuvnTkO
Evpwrnaikd mpoypapua, umo tnv owidba ¢ Eupwmnaiknc
Entitporning, ota mAaiola tou FP7 (Seventh Framework Program),

ylo. €peuval Kol TEXVOAOYLKN KovoTtoplo. Kuplol otoyxolL Tou
TPOYPALUOTOC ELvVaL :

»H BeAtiwon tN¢ amodoTIKOTNTAC TNG KATOVAAWONC VEPOU OF
UOPOPOPEC KAAALEPYELEC

»H avamtuén Q. OKOVOMULKA  omtodoTknG  TAatdpopuacg
apdevonc akpLBeiog



I———————————————m———m———————————m—m———m————,,
Apdeuon AkpLBeiac

Mia vea otpatnykn apdeuong Katad tnv onola apdevoupe
T0 KaAALEpyoUEVO HUTO avAAoya HE TLC OLVAYKEC TOU, ME
OTOXO VO OUENCOUUE TN TIOPOYWYLKOTNTA TOU VEPOU ToU
XPNOLLOTIOLOULLE.

>tnv apdevon akppeiac AapBavoupe vnmoyn:
* TN TOTUKN TPOPBAedYn TNC PBpPOXOMTWONC OTN TIEPLOXN
KOAALEPYELOLC
* TN TtoTukn TPOPBAsPn tnc e€atuiocodiamnvonc, SnA. twv
QATIWAELWV OE VEPO,
* TOL YOPOLKTNPLOTLKA TOU £6AdOoUC 0TN KaTaKpATnOoN VEPOU,
* TN ¢aon avantuénc touv KaAAlepyovupevou ¢utou.
%F%G ARO



AVon: ApSevon AkpLBelog

H amo@aon tov kdBe aypOTN Yl TO TTOTE, TO TOCO KOl TOU
oV va apdevoel €V elval pla amAoikT) SLadikaola, OTIWS
ONUEPA, XAAQ L TTILO0 oUVOEeTN Sladikaoio TTov
TePLAQUPAVEL:

a) F'vwon yla TIg HETEWPOAOYIKESG oLV KEG TTOL O
ETILKPATIIOOVV OTO YWPAPL TOV TIG ETTOUEVEG TIEVTE NUEPES,
B) 'vwon yla Tig e0a@IKES IBLOTNTES TOV AYPOUV TOU KAL TLG
oLVVONKEG LYPACLOG TTOV KATAKPATEL TO £60(POG NVTO GTO
Babog ¢ pilag Tov PuTOV, KABWS KAl

Y) F'voon yia T16 1SLaiTePES ATALTOELS TOV PUTOV GE VEPO
AV KOAALEPYNTLKT pao.



I———————————————m———m———————————m—m———m————,,
Apdevon AkpLBeiac

2 NUoivel motidw:

v’ TN KatdAAnAn otyun,

v’ TN KatdAAnAn noocotnta,
v otn KotdAANAn B€on,

v’ U o KataAAnAo Tpomo.

‘Eto, e€aopaAilw tnv «uyeiar
TWV USATIKWV TOPWV TNC
IEPLOXNG OV,

o EAVW TN MAPAYWYLKOTNTO TOU
VEPOU KOl LELWVW TO KOGTOG
Aapdevong Ka eVEPYELOLC.




EAANVIKA ZUMHETOXA

H EAAada cuppetexel oto FIGARO peow:

» Tou TUNpato¢ Mnyavikwv Meptpariovioc tou A.M.0.
(Dopgac Texvoloylag), kat

» e MNepudepelakne Evwong Anquwv (MEA) AvatoAlkAg
Makebdoviag — Opakng (Popeag dtacuvdeonc kol PETAPOPAC
TEXVoAoyiag).

H koAAlEpyela 1ou  eTAEXONKE TpoC MEAETN €lval TO
BopBakt, SLOTL:

» Elval ¢puto pe aUENUEVEC ATTALTACELS VEPOU,

»Elval pio eupewg Stadedbopévn kKaAEpyela otnv EAAGSa
KOlL TN TLEPLOXA MOLC.
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*H kaAALEpyeLla BapBakiou
kKataAopBavel to 13% tng
OUVOALKA KAAALEPYOUEVNG
gktaong otnv EAAaSAQ.

*Me tn KaAALEPYELQL
aoxoAouvtal 80.000 — 100.000
OYPOTLKEC OLKOYEVELEC.

*Jta Sltadopa otadla
TIOPAYWYNG KAl KOTEPYAOLAG

- 25-50% e e , , ,
- 525 A S arta.oXOAoUVTOL TTOVW OTTO

B 5-15%

& 150.000 atopa

Cotton cultivation spatial distribution
for year 2007 (after Karamanos and

Vodoulakis 2011) = FQJUG ARO




2Tpatnywkec Apdsuonc Bappoakiol otnv EAAada

Cotton Irrigation Methods in Greece

Rainfed
3%

B Sprinkler
Sprinkler mbab
67% ‘ m Furrow
Rainfed
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Qc medlo HeAETNC €TUAEXONKE €va AYPOTEMAXLO EKTOONG
elkool (20) otpeppatwv TO OTolo PPlOKETAL OTO XWPELO
Moayiko og anootaon dSwodeka (12) XIALOULETPWY ATIO TNV TTOAN
¢ =avonc.
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Sowing Rows Direction
Distance among rows: 0.96 m
107 cotton sowing rows
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6 UTTO-TEpAXLAL
17 kapikio og KaBeva

Tepayw 1 :
Tepayw 2 :
Tepayw 3 :
Tepaxwo 4 :
Tepadxo 5 :
Tepadxo 6 :

Ytaydnv apdeuvon — EANAeppatiky apdeuon
Ytaydnv apdeuvon — Apdeuon AkptBeiac FIGARO

Jtaydnv apdeuvon — Eumelptkn) Apdeuon

Katooviopog — EAAeLppatikn apdeuon

Katatoviopog — Apdeuon AkptBeioc FIGARO i
Katawoviopog — Epmelpikry Apdsuon \F/JGARDO



Apdevon AkpiBeiac oe 5 Buata

Bijua 1:

* EdagoAoyikn avaivon yla to
TPOCSLOPLOUO TWV ESAPLKWYV
XOPAKTNPLOTIKWY ATIO TNV
ETILPAVELA £WG TO HEYLOTO BaBOG
pLl{wv,

o Xnuik1n avdAvon e5&@oug yia To
TPOCSLOPLOUO TNG ATTHLTOVEVTG
Altavong.




Preparatory Samplings

Disturbed and Undisturbed soil sampling to determine physical and chemical
soil parameters

Qo
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Preparatory Samplings

Disturbed and Undisturbed soil sampling to determine physical and chemical
soil parameters




Pretreating soil samples with CaSO,
solution

Pressure plates saturation process

Array of devices for the determination of saturated FQQG ARD
hydraulic conductivity using the falling head method%ﬁ xR, - oo




Infiltration Experiments — Lysimeters Installation
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Table 1. Soil samples analysis results.

Sample Number

Parameter 1&2 3&4 586
pH (1:2 H,0) 7.804 7.718 7.715
Organic Matter (%) 1.18 1.07 1.2
CaCO; Tot. (%) 0.04 0.99 0.05
Sand (%) 62.4 64 56.4
Silt (%) 18 20 20
Clay (%) 19.6 16 23.6
Textural Class Sandy Loam (SL) Sandy Loam (SL) Sandy Clay Loam (SCL)
EC (mS/cm) 0.498 0.739 0.575
NOs-N (mg/kg) 4.66 11.97 5.09
P-Olsen (mg/kg) 20.27 48.12 15.42
K (mg/kg) 65 104 68
Mg (mg/kg) 416 309 570
Fe (mg/kg) 9.25 11.66 10.87
Mn (mg/kg) 3.83 6.57 3.46
Zn (mg/kg) 0.93 1.62 0.45
Cu (mg/kg) 0.64 0.79 0.69




Table 3. Soil water content in relation to pressure. FC, PWP and AWC are also presented.

% Soil Water Content
Pressure Head (bar)
3&4 (1) 3&4 (2) 5&6 (1) 5&6 (2)
Saturation 48.86 38.88 24.82 31.45
0.1 38.81 37.89 22.66 28.8
0.3 (FC) 37.68 36.85 21.64 27.99
0.5 36.46 35.68 20.16 27.05
0.75 34.77 34.28 18.62 25.26
1.0 34.31 33.81 18.13 2491
2.0 32.43 32.14 14.66 23.29
3.0 31.08 30.92 13.39 22.16
4.0 29.16 29.05 11.87 20.54
5.0 28.85 28.73 11.83 20.36
7.5 28.61 28.45 11.8 20.29
10.0 27.78 27.65 11.38 19.61
12.5 27.5 27.35 11.27 19.39
15.0 (PWP) 27.48 27.33 11.23 19.34
AWC 10.20 9.52 10.41 8.65




Water Content [-]

Water Content [-]

WRCs resulted from van Genuchten model fitting in the observed water content data fort @ F
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Cotton Sowing — 2/5/2013




Apdevomn Axkpifeiag oe 5 fuata

e [IpofAeyn kaipoV TOTIKA YIX
TIG emopeves 48 wpeg. 'Etol
TPOBAETTOVE TOTILKA TN
BpoxomTwon Kol TNV eEdtuLon,
TANPOPOPLA VAYKOLX VIO TNV
apdevon akpfeiag.
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TAPM
Simulated Grids

Grid size: 11km x 11km
Cell size: 300m x 300m

Grid size: 33km x 33km
Cell size: 1km x 1km

Grid size: 99km x 99km
Cell size: 3km x 3km

Grid size: 330km x 330km
Cell size: 10km x 10km

Grid size: 990km x 990km
Cell size: 30km x 30km

Grid size: 2200km x 1220km
Cell size: 111km x 111km
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Apdevon AkpiBeiac oe 5 Buata

e Me [domn TN LETEWPOAOYLKT)
TpOofBAedn vtoAoyi{ovue TNV
eCatuloodlamvor), SnA. TIg
OTTWAELEG TOV E5APOVG KOL TOV
(PUTOV OE VEPOU.

e Me eSa@ikoUg alocONTNPES
VYpOao oG LETPAE TNV VYPACIX
O€ TIPAYUATLKO XPOVO OE
Sapopeg BEoels kal fad.
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On-line Recording of Meteo and Soil Conditions

Soil temp and
Moisture sensors

internet
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Meteo Station and
UHF-GPRS bridge




On-line Recording of Meteo and Soil Conditions

Meteorological station for on-line recording
of:

*Air temperature

*Wind speed and direction

*Barometric pressure

*Solar radiation

*Precipitation

*Air Humidity
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On-line Recording of Meteo and Soil Conditions

Two antennas for data transfer for soil sensors

Ten sensors for soil temperature and moisture
monitoring positioned at 35 cm depth.
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——
Soil Moisture Profiles - Manual Field Monitoring

1. Soil moisture content monitoring at 9 stations using
Diviner 2000 (Sentek sensors technology). Diviner
2000 is a portable and robust device measuring soil
water content over multiple depths. We are
monitoring soil moisture content in each station
throughout a profile with 10 cm resolution up to 1.2
m depth.

Soil moisture at selected positions is also

determined through the standard volumetric drying
method of soil samples.
2. Every two weeks we collect soil and leaching water

. . Qo
samples for laboratory chemical analysis. —~\F/GARDO
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Apdevon AkpiBeiag oe 5 Buata

« Metpnoelg pvOuov avamtTueng
(PUTOV L€ TOo SunScan - Opyavo
mpoodloplopoV LAI




Apdevon AkpBeiac oe 5 Brjpata

¢ MeTpnoelg YwpLka SLAQOPETIKOV
PLOUOV AVATITLENG PUTOV Kol
AVOYKWV 0€ VEPO e drone
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[MAat@opua Apdsvonc AkpLBelog
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Imopd Bappakog 2016! Mepimou 3 KINQ/CTPEUA OTIOPOU
TUTOU Pioneer ST405 GuUTELONKAY OTOV MELPOUATIKO aypO.
= H amootaon HeTafl TwV YPOUUWY TwV GUTWV ETAEXONKE
lon He 96 K., EVW N QITOCTOON TWV OTIOPWY OTNV (8ta
YPOUUN ATav lon We 5 ek. (20 duta ava PETpo). MapaAAnia
e 0 aypOoc Autavenke pe 15 KAd/otpEppa tumou 30/10/5

N/P/K kat 15 KIAG/oTpgppa Tumou 32/11/0 N/P/K
avopyavwy AUMaopatwy. To Bpadu tne i8Lag HEpag o aypog
= apSelTnKe e 30 mm VEPO TIPOKELUEVOU Va SlaodaALloTel
anapaitnTn ylo to pUTpWHA Lypaoia.
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[MAatpopua Apdevonc AkpLBeiag

L : (& to end of simulation (19 October 2013) | :' S - average |
I 5 | ~ |—10 B j tresses crop cyde |
INPUT 19 October 2013 soil salinity.......cooievniinnnns none ...... none ..|

 todate [19 v|[October || 2013 SO FErtility....vvovrrerenens none ... none .|

| o [ mmiday L , |

temperature (Biomass)...... none ...... none ..|
Rain | mm/day OUTPUT — Production - o water stresses '
i 18 October 2013 | Biomass | 12391 tonjha st e Ay
Irri mm/day —stomatal dosure....... none ..l... 2% .|
water [_' Yield 5.098 ton/ha ‘ early senescence ..... none

Climate-Crop-Soil water I Rain | Soil water profile | Soil salinity | Climate and Water balance | Production | Environment |
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@ mﬁ’ﬁ

advance E (¢ to end of simulation (6 October 2007) r [~ average -
| - | 10 days 'Stresses crop cyde
INPUT 6 October 2007 ' il salini

soil salinity ... hone ..
- " todate I 6 E"October L” 2007 | soil fertility i
ETo l mm/day L temperature (Biomass)
Rain I mm/day OUTPUT i | water stresses ;
i ,_ A i e S 10.174  tonjha | —— canopy expansion

‘ — stomatal dosure

waher ['—' 4.354 ton/ha | early senescence
d.SIm L &

Climate-Crop-Soil water ] Rain ' Soil water profile I Soil salinity

Growth stage: after cropping period

- Biomass - Crop
produced since start of simulation ton/ha

. i i - 160 days...
Actual produced I 10.174 - J

Potential biomass| - N0 Water stress I 13.587
- unlimited soil fertility”™

o il sl st I 0.71 kg (vield) per m3 water evapotragspired

balance  Production IEnvironment I

- Harvest Index (HI)

‘ - Effect of water stress on HI - 1 ' 7% Reference HI)}
Bnomass ratio (%l an | Flowermg period

for given soil fertility

Degree of pollination : 100 %
atstart flowering period

—‘.HI <= 35.0%
| Vegetative period L

During vield formation... + e E i —
I 35.0

| HI(adjusted) =42.8 % =12 x|[30 %

£ Numerical output ] > Main Menu I




FIGARO Irrigation Recommendation
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Apdevomn AkpLBeiac — 1N KaAALEPYNTIKT TTEPLOSOG

Mpaypatiki
Tobro A5 Napaywyn NMpoBAendpevn
T uo :
Awaxeiplon , POTIOS P & (kg/otpéppa) Napaywyn

Apbeuong  (m3/otp) ,

(kg/otpéppa)

1° xépt  2° xépL ZUvoAo

EAAELPpOTIKA Ztayova 227 303 36,4 340 425,3
AkpLBeiog Ztayova 271 363,6 66,7 430 452,1
Epmelpkn Ztayova 368 394 54,5 448 482,6
EAAelppatiky  Kotaoviopog 341 321 73 394 377,5
AkpLBeiog Kataloviopag 351 285 61 345,5 377,5
Epmelpkn Katatoviopag 400 321 73 394 434,6
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FIGARO Experimental Results - 2015

Real Seed Cotton

Irrigation Irrigation (tYijl:d Estimated.Seed Cotton
Treatment v (m?/ha) n/ha) Yield
pick SD (tn/ha)
Deficit Drip 3,020 3.97 1.1 3.81
FIGARO Drip 3,100 4.05 0.7 4.04
Farmer Drip 3,100 3.40 0.6 3.68
Deficit Canon 3,416 2.55 1.1 3.00
FIGARO Canon 3,715 3.34 0.4 4.21
Farmer Canon 4,383 3.24 0.2 4.81




FIGARO Experimental Results

Yield Potential yield Yield Potential yield
(tn/ha) Increase (tn/ha) Increase

(%) (%)
Regional
Mean Yield 2.8 2.7
FIGARO DRIP 4.3 53.6 4.04 49.6
FIGARO 3.8 35.7 4.2 55.5
CANON

A potential average increase roughly 48.6% + 9% over the mean
regional seed cotton yield



YUUTIEPAC LOTA

» To Ilpoypappa Figaro oavemtuée pla oAokAnpwuevn
TAQTPOPUA dpdevong akplBeiag pe otdxo va cuufouvAevel
TOV QypOTn €EATOULKEVUEVA VIO TO TIOTE, TTOCO KAL TTOV VA
TOTLOEL

» H ypnion ™¢ mAaT@OpUag ETITUYXAVEL ONUAVTLIKY UElwoN
™G xpnong vepov apdevong (Ewg 30%) evw mapaAAnia
avéavel ™ mapaywyn (Ews 20%), HELWVEL TO EVEPYELAKO
KOOTOG KL CUUPAAAEL TNV TIPOOTAC X TOV TIEPLBAAAOVTOG.

» 0 ovvdévaouog ™G apdevong akpilfelag pe tv apdevon
otaydnv  ovuBaiel otV TEPALTEPW  aV&NOTN NG
ATTOSOTIKOTNTOG TOU CUC T LA TOG.
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